Brigham Young University

BYU ScholarsArchive
International Congress on Environmental
Modelling and Software

8th International Congress on Environmental
Modelling and Software - Toulouse, France - July
2016

Jul 11th, 11:50 AM - 12:10 PM

A Java binary tree data structure for environmental
modelling
Francesco Serafin
Universita' degli Studi di Trento, francesco.serafin@unitn.it

Marialaura Bancheri
Universita' degli Studi di Trento, marialaura.bancheri@unitn.it

Riccardo Rigon
Universita' degli Studi di Trento, riccardo.rigon@unitn.it

Olaf David
USDA-ARS, Agricultural Systems Research Unit, odavid@colostate.edu

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference
Part of the Civil Engineering Commons, Data Storage Systems Commons, Environmental
Engineering Commons, Hydraulic Engineering Commons, and the Other Civil and Environmental
Engineering Commons
Serafin, Francesco; Bancheri, Marialaura; Rigon, Riccardo; and David, Olaf, "A Java binary tree data structure for environmental
modelling" (2016). International Congress on Environmental Modelling and Software. 5.
https://scholarsarchive.byu.edu/iemssconference/2016/Stream-A/5

This Event is brought to you for free and open access by the Civil and Environmental Engineering at BYU ScholarsArchive. It has been accepted for
inclusion in International Congress on Environmental Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more
information, please contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

International Environmental Modelling and Software Society (iEMSs)
8th International Congress on Environmental Modelling and Software
Toulouse, France, Sabine Sauvage, José-Miguel Sánchez-Pérez, Andrea Rizzoli (Eds.)
http://www.iemss.org/society/index.php/iemss-2016-proceedings

-

A Java binary tree data structure for environmental
modelling
Francesco Serafin 1, Marialaura Bancheri 1, Riccardo Rigon1 & Olaf David2
(1) Dipartimento di Ingegneria Civile, Ambientale e Meccanica, Universita’ degli Studi di Trento, Italy
(marialaura.bancheri@unitn.it; francesco.serafin@unitn.it, riccardo.rigon@unitn.it);
(2) USDA-ARS, Agricultural Systems Research Unit, Fort Collins, USA (odavid@colostate.edu).

Abstract:

The modelling of natural phenomena to solve a wide range of problems has increased in popularity
in the last three decades. However, as the size and complexity of the source code of environmental
models has grown, issues related to maintainability and further development have arisen. In this work,
we show an innovative way to simplify the reuse and development of new models, decoupling the
physics of the processes from the schematization of information flow and feedback. Each physical
process (for instance, evapotranspiration or runoff production) might be implemented as a stand alone
component for a framework like OMS v3, which encapsulates the computation of the problem and can
be connected with other components to realize a modelling solution. The information flow among the
physical parts of the control volume might be represented as a network or a simple tree, which is
implemented as a data structure inside the OMS v3 framework as well. The structure of the network
allows for simultaneous execution of modelling solution at each independent node, following the
graph structure of the interactions. The parallelization is handled intrinsically by the data structure
itself. The implementation has been designed mainly around the Decorator Pattern, to add more
features to the plain tree during the phase of interconnections-building, and the Observer Pattern,
basically to enable multi-threading parsing of the graph structure. In this paper, we give examples of
these concepts applied to modelling the Adige River, which is the second largest basin in Italy. The
Java code is available on https://github.com/geoframecomponents/RiverNe3.

